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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Ultrasound Diagnostic Apparatus for Calculating 
Positions to Determine IMT and Lumen Boundaries. 

Claim Objections 

2. Claims 6, 8 & 1 7 are objected to because of the following informalities: The 
claims state, "a predetermined number or more". The language "or more" is 
unnecessary as a predetermined number is an undefined number. The words, "or 
more", don't further define the predetermined number and lead to a clumsy and 
confusing claim language. Appropriate correction is required. 

Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 1-20 are rejected under 35 U.S.C. 101 because 
the claimed invention is directed to non-statutory subject matter. Claim language such 
as "that transmits... from a skin surface... toward a blood vessel" and "receives an... echo 
reflected by the blood vessel" improperly include a body part, which is non-statutory 
subject matter. 
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Claim Rejections - 35 USC § 102 

4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

5. Claim 1-3 & 5-20 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Hasegawa et al. (Hasegawa, H. et al., "Detection of lumen-intima interface of posterior 
wall for measurement of elasticity of the human carotid artery," Ultrasonics, 
Ferroelectrics and Frequency Control, IEEE Transactions on , vol.51 , no.1 , pp. 93-108, 
Jan 2004; copy enclosed herein). 

Claim 1, 7 & 9: Hasegawa teaches an ultrasonic diagnostic apparatus, comprising a 
transmission unit that transmits at least one ultrasonic pulse from a skin surface of a 
subject toward a blood vessel thereof (Abstract). Hasegawa teaches an ultrasonic 
diagnostic apparatus, comprising a reception unit that receives an ultrasonic echo 
reflected by the blood vessel and converts the same into an electric signal to obtain a 
signal of the ultrasonic echo along a depth direction from the skin surface (Page 94 
Section II Part B & C). Hasegawa teaches an ultrasonic diagnostic apparatus, 
comprising a movement detection unit that analyzes a phase of the ultrasonic echo 
signal in a direction traversing the blood vessel so as to calculate a movement amount 
in each of a plurality of parts included in a blood vessel wall constituting the blood 
vessel and a vicinity of the blood vessel wall (Figure 1, (2)). Hasegawa teaches an 
ultrasonic diagnostic apparatus, comprising a boundary detection unit that detects a 
boundary position between an inner membrane of the blood vessel and a blood flow 
region in a lumen of the blood vessel through which blood flows and a position of a 
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middle membrane of the blood vessel based on a variation in the calculated movement 
amount in each part (Page 99). Hasegawa teaches the ultrasonic diagnostic 
apparatus, wherein the measurement cycles include a heartbeat cycle of a blood flow 
that flows through the blood vessel (Figure 1 , (2)). 

Claim 2 & 10: Hasegawa teaches the ultrasonic diagnostic apparatus, further 
comprising a ROI placement unit [tracking portion] that sets placement of a ROI where 
the boundary position along the depth direction from the skin surface is to be detected 
by the boundary detection unit (Figure 2 (a) & (b)). Hasegawa teaches the ultrasonic 
diagnostic apparatus, wherein the ROI placement unit places the ROI so as to lie over 
at least one of an anterior wall of the blood vessel wall on a side closer to the 
transmission unit and a posterior wall of the blood vessel wall on a side farther from the 
transmission unit (Figure 2 (a) & (b)). 

Claim 3: Hasegawa teaches the ultrasonic diagnostic apparatus, wherein the 
transmission unit transmits a plurality of ultrasonic pulses toward a plurality of parts 
along a longitudinal direction of the blood vessel (Figure 2, t). Hasegawa teaches the 
boundary position detection unit detects the boundary position for each of the plurality of 
parts along the longitudinal direction of the blood vessel (Page 97). 
Claim 5, 19 & 20: Hasegawa teaches the ultrasonic diagnostic apparatus, further 
comprising a display unit that displays an image of the blood vessel in cross section 
along the longitudinal direction of the blood vessel based on the boundary position 
along the longitudinal direction of the blood vessel that is detected by the boundary 
position detection unit (Figure 2). Hasegawa teaches a unit that displays a value of the 
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thickness calculated by the calculation unit on a monitor (Page 97). Hasegawa teaches 
a unit that displays the boundary position and the position of the middle membrane 
detected by the boundary detection unit on a monitor (Figure 12, (b)). Hasegawa 
teaches a display unit that displays a part where a maximum thickness is measured 
among the thicknesses measured at the plurality of parts (Figure 4 (a) (b)). 
Claim 6: Hasegawa teaches the ultrasonic diagnostic apparatus, further comprising an 
average processing unit that performs average processing of data representing the 
boundary position that is detected by the boundary position detection unit based on data 
representing a boundary position obtained a predetermined number or more of 
measurement cycles before (Page 101 Section III Part A). 

Claim 8: Hasegawa teaches the ultrasonic diagnostic apparatus, further comprising an 
average processing unit that performs average processing of data representing the 
movement amount of the blood vessel wall that is detected by the movement detection 
unit based on data representing a movement amount obtained a predetermined number 
or more of measurement cycles before (Page 101 Section III Part A). 
Claim 11 & 12: Hasegawa teaches the ultrasonic diagnostic apparatus, further 
comprising a calculation unit that measures a thickness from the inner membrane to the 
middle membrane based on the boundary position and the position of the middle 
membrane (Figure 1 , (3)). Hasegawa teaches the calculation unit measures the 
thickness from the inner membrane to the middle membrane based on a variation over 
time in the boundary position and a variation overtime in the position of the middle 
membrane in one heartbeat cycle ((Figure 1, (2) (3)). 
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Claim 13 & 14: Hasegawa teaches the ultrasonic diagnostic apparatus, wherein the 
calculation unit calculates at least one of a maximum value, a minimum value and an 
average value of the thickness in one heartbeat cycle (Page 105) and measures the 
thickness at each of the plurality of parts (Page 96 Section B Part 1 ). 
Claim 16: Hasegawa teaches the ultrasonic diagnostic apparatus, further comprising 
an angle correction unit that performs angle correction with respect to a value of the 
thickness corresponding to an angle formed between a measuring direction of the 
thickness calculated by the calculation unit and a direction perpendicular to the blood 
vessel wall (Page 98). 

Claim 17 & 18: Hasegawa teaches the ultrasonic diagnostic apparatus, further 
comprising a stability determination unit that determines stability of the thickness 
calculated by the calculation unit by comparing the thickness calculated by the 
calculation unit with a thickness obtained a predetermined number or more of cycles 
before (Figure 1 1 ). 

Claim Rejections - 35 USC § 103 

6. Claim 4 rejected under 35 U.S.C. 103(a) as being unpatentable over Hasegawa 
et al. and further in view of Li'756 (US Patent Application No. 2003/01 14756 A1). 
Claim 4: Hasegawa teaches the ultrasonic diagnostic apparatus, for processing of data 
representing the boundary position along the longitudinal direction of the blood vessel 
that is detected by the boundary position detection unit (Page 99). Hasegawa fails to 
teach the filter. However, Li'756 teaches a filter processing unit [wall filter] (Page 2, 
Para 21 -23). It would have been obvious to one of ordinary skill in the art to combine 
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the teachings of Hasegawa and Li'756 in order to remove motion artifacts (Page 3, Para 
23). 

Response to Arguments 

7. Applicant's arguments, see Page 8, filed 1 1/09/2007, with respect to the 
drawings have been fully considered and are persuasive. The objection of the drawings 
has been withdrawn. 

8. Applicant's arguments, see Page 8, filed 1 1/09/2007, with respect to the 
rejection(s) of claim(s) 1-3 & 5-20 under 35 (JSC § 102 have been fully considered and 
are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Hasegawa, H. et al., 
"Detection of lumen-intima interface of posterior wall for measurement of elasticity of the 
human carotid artery," Ultrasonics, Ferroelectrics and Frequency Control, IEEE 
Transactions on , vol.51 , no.1 , pp. 93-108, Jan 2004. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Helene Bor whose telephone number is 571 -272-2947. 
The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni Mantis-Mercader can be reached on 571-272-4740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Eric F Winakur/ 

Primary Examiner, Art Unit 3768 
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